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air about them, and produce upward currents or a buoying of 
the athermanous particles by dilation of the air in contact with 
them. 

This affords a complete explanation of cloud-flotation and the 
flotation of fine dust-particles. For some years I have been in 
the habit of watching clouds, and by the use of the above theory 
have very often been able to account for forms, dimensions, and 
movements which I could not otherwise explain. Some fours ago 
I explained the above ideas to the Chief Meteorological Officer of 
the United States Signal Service, and received from him sugges¬ 
tions which have since afforded me the means of much pleasure 
iii observing the locations and forms and movements of clouds, 
and although these irregular masses are subject to many com¬ 
plicating circumstances, I have never yet observed anything 
tending to weaken this theory of flotation, but have made many 
hundreds of observations tending to confirm it. 

I trust that it will be taken for granted that I do not wish to 
attack the hypothesis of Dr. Lodge and Mr. Clark, that heated 
bodies “bombard” and drive away approaching particles. My 
object is simply to show that, as it seems to me, the theory of 
particles buoyed up by a locally heated fluid, when considered in 
connection with well-known principles of radiation, &c., is suf¬ 
ficient to account for the phenomenon of the “dust-free coat” 
described in the article alluded to. 

Referring to the figures on p. 612, an ascending current is 
shown in the neighbourhood of the pipe or rod in Fig. 1. The 
theory which I have sketched would indicate that this current 
had been set up in great measure by the indirect action of the 
heated tube or rod upon the surrounding air. 

X should contend that the dust-free coat may be explained as 
follows:— 

A given particle which may be assumed to be directly below 
the rod is heated by radiation from the rod. It in turn heats 
and expands the air in contact with it ; the particle with a coat 
of adherent air becomes lighter than the surrounding atmo¬ 
sphere, and the mote, with its jacket of expanded air, ascends 
towards the rod. As it reaches the point marked “slow 
moving ”■ in the figure, it begins to find itself in air which has 
been heated directly by contact with the rod, and distributed 
near it by the small “circular” currents which always surround 
a blunt obstacle in a stream of fluid. At the outer limit of the 
“ dust-free coat ” the particle or mote is arrested because it has 
come to a point where the air is so warm that the mote can no 
longer heat its jacket enough hotter than its surroundings to 
cause buoyancy. It is arrested because it has reached a point 
where the surrounding medium is as light as its own air-float, 
much as cork is arrested at a surface of water. 

The mote with its warm air jacket could ascend through cool 
and therefore heavy air, but the air warmed by contact with the 
pipe is too light to float it. 

The dark “tail” above the rod, or tube, is the upstreaming 
dust-free air, warmed by the tube, and too light to carry motes, 
or in which motes have not been carried by any current. 

The report of the lecture contains within itself some very 
striking confirmations of this theory. For example, Dr. Ixidge 
tells us that at a high temperature the dust-free coat is thicker 
than at low ones. This is according to the theory of flotation as 
above set forth, because an approaching mote would sooner meet 
the increased body of air warmed by contact with the tube to a 
point sufficient to destroy the buoyancy of the mote and its 
jacket. Again, hydrogen is a light gas having a very high 
specific heat ; hence according to this theory the mote would 
need more heat and more difference of temperature to float than 
in air, and consequently should not bo able to float up to as near 
the rod. Now, Dr. Lodge states that “in hydrogen it [the 
dust-free coat] is thicker than in air.” With a surrounding 
medium of carbonic acid, less heat and less flotation are required 
for the mote, as the gas is heavier and of lower specific heat, 
and, quite in accord with, the theory, the dust-free coat “is 
thinner ” than in air or hydrogen. Again, Dr. Lodge states 
that the dust-free coat is set up by a “difference of a degree 
or two,” and it would apparently require a much more com¬ 
plicated theory than the simple one here advanced to account 
for this on the bombardment hypothesis, as the action has been 
shown to be— 

(1) Affected by,the medium as to thickness of coat. 

{2) Obtainable at different temperatures in the rod. 

(3) Apparently dependent, not on the actual temperature of 
the rod, but on the differences in temperature between the rod 
and its surrounding dust-containing fluid. 


The behaviour of cool rods or plates, as stated, is also in 
accord with this theory. A mote coming within the influence 
of the plate or rod is cooled by radiation and loses buoyancy in 
its air jacket. If above the plate, it therefore falls upon it; if 
below, it drops away. Dr. Lodge docs not explain how a cool 
plate “bombards” the motes and drives them away from its 
lower side. If clearly explained, the method of experiment 
developed and now under study by Dr. Lodge and Mr. Clark, 
and that of Mr. Aitken on the condensation of water about 
nuclei, will probably be found productive of results of the very 
highest importance. 

Questions of climate, rainfall, healthfulness of districts, fogs, 
mists, humidity, &c., can probably be better studied than in 
any other way by some form of apparatus based upon results 
obtained by these experiments, if the theory of flotation above 
set forth is connected with them, as I trust it may be. 

Edw. W. Serrell, Jun. 

Chabeuil, Drome, France, April 27 


Mr. Serrell is no doubt perfectly correct in his view that the 
average specific gravity of a warmed and vapour-filled cloud 
may be often less than that of air. The ascent of the so-called 
“steam” from a kettle proves this, and he will find the view 
clearly stated in Maxwell’s “ Heat,” p. 280. I did not enter 
into details in the Dublin lecture, but I -was fully convinced of 
the truth of this statement. 

His supposition that the dusty air near a hot body gets warmed 
not by gaseous conduction from the hot body but by intercep¬ 
tion of its radiation by the suspended particles, is not an un¬ 
natural one, but it is practically untrue. It is disproved by the 
fact that the concentrated radiation from the electric light is 
much less effective in warming dusty (or any other) air, than is 
the neighbourhood of a warm solid only a few degrees above the 
atmospheric temperature. 

Mr. Sen-ell’s criticism, that we do not clearly explain the 
down-streaming dark plane from a cool body observed by Lord 
Rayleigh, is quite legitimate. So far as I entered into the 
matter at all, I intended to indicate provisionally a distinction 
between a cool body and a very cold one—the boundary coming 
somewhere, say, between ten and thirty degrees below the air, or 
possibly depending upon actual temperature as well as on dif¬ 
ference. I am not prepared to assert that the bombardment of 
particles towards a cool body begins the instant it is colder than 
the atmosphere. I think it possible that there may be a neutral 
point below which it begins. 

But Mr. Clark is working out this among many other points, 
and I am not sure that his view at present agrees with my hypo¬ 
thesis. He will doubtless make a complete statement when he 
publishes an account of the quantitative research he is now 
engaged in. Till then I prefer to leave the account of cold 
bodies a little vague. O. J. Lodge 


The Supposed Volcanic Dust Phenomena 

The reddish circle round the sun, which I suppose must be 
considered as a kind of very large corona, alluded to by F. 
Divers of Tokio (Nature, vol. xxix. p. 283), G. F. Burder 
(p. 525), and other observers, was invariably visible here, when 
circumstances favoured, from November 1883 up to April 3. 
In the middle of that day, and of the 4th, though circumstances 
seemed favourable for seeing it, no tinge of red was perceptible ; 
but it was visible late in the afternoon of the 4th. Since then it 
has become more visible again, and from April 21 has been very 
plain, though not so conspicuous as it was originally. It is red 
in the middle of the day, and brown towards sunset, the bright 
space between it and the sun being blue or greenish. 

The semicircle opposite the sun is now far fainter than it 
was originally, indeed I do not think I should notice it now 
without looking for it. It is now plainest when the sun is a 
little above the horizon, which was not formerly the case, and I 
have not seen it after sunset lately. This may perhaps be owing 
to a change in the height of the volcanic dust, or whatever it is. 

The amount of sediment in the rain strikes me as being very 
large. I have at different times in the last few months collected 
it upon glass and examined it with the microscope : there appear 
in it a considerable variety of crystals and other transparent 
objects. Some of the crystals are like those drawn by Mr. 
Beyerinck (vol. xxix. p. 309). I have usually found a number 
of irregular transparent pieces, but I cannot say that they have 
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much resemblance to the vitreous ashes of Krakatoa, drawn on 
p. 587, as they are very thin. 

I have examined this sediment with the naked eye to see 
whether I could perceive anything like the large corona. I 
darkened the room and admitted the sunlight through a narrow 
slit on to the glass. The sediment sparkles with various colours, 
chiefly pink and green, I suppose owing to interference ; and it 
is difficult to judge which colour preponderates. I find a decided 
excess of green at a small angular distance from the sun, and 
often pink preponderates at a greater but varying distance. 
These colours being similar to those seen in the large corona are 
slightly confirmatory of the theory that the sediment from the 
rain is the substance which has caused it and the strange sunsets 
and sunrises ; but other substances are also capable of giving a 
green light near the sun. Moisture on glass gives quite different 
colours, so far as I have observed. 

The cirrus-like wisps on which the sunset phenomena appeared 
were definite and very small at the end of November ; but on the 
whole grew larger and more indefinite, till at length they have 
been quite imperceptible for several weeks past. 

On April 24 there was the first moderately bright aurora I 
have seen since October 5. Can this remarkable absence of 
auroras and the scarcely less remarkable frequency of lightning 
have been caused by the volcanic dust? If so, it may also 
account for S. Tromholt’s finding auroras so scarce and poor in 
Iceland during the winter, as mentioned on p. 537 (vol. xxix.), 
though he does not say whether they were scarcer than usual 
there. Thos. Wm, Backhouse 

Sunderland, May io 


Pons’ Comet 

Pons j comet was visible here with the naked eye throughout 
the month of February, including the nights of greatest moon¬ 
light. I so saw it on some twenty or more nights during that 
month, and append some notes as to its comparative brightness, 
so far as I could judge. 

February 3.—“Comet visible till 10.45. Could see ‘old 
moon’ with naked eye easily, and in telescope Grimaldi and 
Aristarchus, but only with a very small part of sunlighted portion 
in field. ” 

February 6.—“At 8.45 could see comet with naked eye, 
though sky not quite free of sunset-glow and somewhat hazy, 
and moon nine days old. It was altogether faint, but most of 
the tail visible at other times could be seen—’Certainly more than 
I should have expected.” 

February 9.—“At 9.30 found the comet with naked eye and 
could see it without difficulty, but there w'as only the suggestion 
of a tail. Comparing it with a Sculptoris by looking midway 
between the two, they produced the same effect on the eye ; but 
of course the least magnifying power showed the difference.” 

February 10.—“ 8.20 to 8.50. Found comet with naked eye, 
but it was very faint, and to the unaided eye looked certainly 
fainter than a Sculptoris. Yet it seemed to me that more of the 
tail (or the tail more certainly) was visible than last night.” 

February 11.—“Found comet with naked eye about 8.10, 
and watched it up to 9.40. As the sky lost the traces of sunset 
I could pick it up without difficulty, in spite of the full moon 
shining in a cloudless sky. It was not quite so easily seen as 
a Sculptoris, but I may say that A 1 and Sculptoris, though each 
marked as of the same magnitude as a, I could not get a glimpse 
of, though I tried hard.” 

February 12.—“At 8.15 found comet with naked eye without 
difficulty, and so at intervals up to 9. Found it again with dif¬ 
ficulty at 10.15 ; it was then getting low and into the haze : in 
the telescope it seemed then to have lost (at a guess) half its 
light.” 

On the subsequent clear nights in February there was no 
difficulty. 

March has been much cloudier, and owing to this and moon¬ 
light I only saw it with naked eye certainly on four nights—the 
1st, 4th, 16th, and 17th. My note for the 4th is : “ Found and saw 
comet with naked eye several times, though not easily, between 
8.15 and 8.40 p.m. Could see the outline of the ‘old moon’ 
without difficulty.” 

The 5th is marked as doubtful both as to comet and “ old 
moon. ” 

March 14.—“A fine pink glow in evening, and splendid after¬ 
glow about 7.15—never saw it better. Found comet easily with 
opera-glass, but could not see it with naked eye, the moon rising 
before the glow had vanished.” So also on the 15th. 


March 16.—“ Saw comet repeatedly with naked eye (looking 
a little above it) between 7.45 and 8.30. Sky very good.” 

March 17, 7.40 to 8.10.—“ Found comet with naked eye, and 
saw it many times, looking a little above it; could not be quite 
sure of seeing it direct. ” 

Owing to clouds I have only seen it on two nights since, the 
24th and 28th ; and that only with opera-glass and telescope. 

Nelson, N.Z., March 29 A, S. Atkinson 


Snow and Ice Flora 

In the account of Prof. Veit Brecher Wittrock’s interesting 
work 011 the Arctic snow and ice flora (Nature, vol. xxviii. 
p. 304) your reviewer enumerates the countries and mountain 
ranges where red snow has been observed, but does not mention 
the Southern Alps of New Zealand, where as far back as 1861 
this plant was observed by me. The fact that green and red,ice 
have been found in these high northern latitudes, and that the 
unusual coloration has been traced to microscopic organic life is 
■of special interest to me, as I repeatedly observed green as well 
as red ice amongst the glaciers of New Zealand, first at the head 
of the Rangitata. River, as far back as February, 1861. At the 
time I published an account of this occurrence, which was re¬ 
printed by others (amongst others see Hochstetter's “Neu 
Seel&nd,” 1863, p. 342). Since then daring my alpine explora¬ 
tions I have repeatedly observed the same phenomenon, so that 
evidently at the Antipodes there occurs a counterpart of the 
Arctic snow and ice flora. It is to be hoped that some able 
botanist will some day do the same work for us that Baron 
Nordenskjold and his able coadjutors have done for Greenland 
and Spitzbergen. Julius von Haast 

Christchurch, N.Z., December 31, 1883 


The Rotation Period of Mars 

Notwithstanding his comparatively small diameter and 
slow axial motion, the planet Mars affords special facilities for the 
exact determination of the rotation period. Indeed no other 
planet appears to be so favourably circumstanced in this respect, 
for the chief markings on Mars have been perceptible with the 
same definiteness of outline and characteristics of form through 
many succeeding generations, whereas the features such as we 
discern on the other planets are either temporary atmospheric 
phenomena or rendered so indistinct by unfavourable conditions 
as to defy lengthened observation. Moreover it may be taken 
for granted that the features of Mars are permanent objects on 
the actual surface of the planet, whereas the markings displayed 
by our telescopes on some of the other planetary members of our 
system are mere effects of atmospheric changes which, though 
visible for several years and showing well-defined periods of 
rotation, cannot be accepted as affording the true periods. The 
behaviour of the red spot on Jupiter may closely intimate the 
actual motion of the sphere of that planet, but markings ‘of such 
variable unstable character can hardly exhibit an exact conformity 
of motion with the surface upon which they are seen to be pro¬ 
jected. With respect to Mars the case is entirely different. No 
substantial changes in the most conspicuous features have been 
detected since they were first confronted with telescopic power, 
and we do not anticipate that in future ages there will be any 
material difference in their general configurations. The same 
markings which were indistinctly revealed to the eyes of Fontana 
and Huyghens in 1636 and 1659, will continue to be displayed 
to the astronomers of succeeding generations, though with greater 
fulness and perspicuity owing to- improved means. True there 
may possibly be variations in progress as regards some of the 
minor features, for it has been suggested that the visibility of 
certain spots have varied in a manner which cannot be satis¬ 
factorily accounted for on ordinary grounds. These may possibly 
be due to atmospheric effects on the planet itself, but in many 
cases the alleged variations have doubtless been more imaginary 
than real. The changes in our own climate are so rapid and 
striking, and occasion such abnormal appearances in celestial 
objects that we are frequently led to infer actual changes where 
none have taken place ; in fact, observers cannot be too careful to 
consider the origin of such differences and to look nearer home 
for some of the discordances which may have become apparent 
in their results. 

The rotation period of Mars has been already given with so 
much precision that it may seem superfluous to rediscuss the 
point, but it is very advisable to see whether recent observations 
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